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U *J H * =K 



1. — ##J4~^J&# CMOS &fi-tfjZT%r, i£^5£&te>UT#J&: 

3. &*J^-#-2 t^^^, 6.* Co, Ni, Ti, 

4. 2 fe4* Co, Ni, Ti, 
W, Moi^Ta. 

5- &#J,&*-1 ttt**. *t^^^-#^^LCo, iL#fi£# 
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u w a # 3S2/6jm: 



CttaUfcTJtJ!-, #£tffqjfc>*.#* 15 90#\ 

7. fe^lt^M, *t/^ife*^He, Ar, N 2 i£=&— 

8. — #^J-^4r^4t CMOS 3£#fi$:#&, tt#$Jrfcte>«T#J«.: 
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& m m * & mvm 



10. M^^9 *#3r#r, #t#r&# — *HM&feteCo. Ni, Ti, 
W, Moi£#Ta. 

11. ^]^9t^t^, #t#r*&35 — Co, Ni, Ti, 
W, Mo&#Ta. 

12- m^8t^, *t^f^.^-#^^Co, 

13. 8 t#r^&> * t#r&3S — /fcil*^*^ 450TCJ&J 

600t:^ja^iTi4^t, #*£Bf f«m*.^ 1 120 *>. 

14. ^'JM8f^7^ #t#r#-£ — He, Ar, N 2 

15. *lif'J^^-8 t^55-^» — *i&*>£*L^ 600T^tj 
k& 850-Ctfjjg.j£T$:4f, # £ Bfr fi) # 1 60 0. 

16- W]^i8t«*^, £t#r*£# — ^it^He, Ar, N 2 
17. —#iH*-£Jfc# CMOS i3C^-^fe^^T#*: 
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& m W * H $4/6 >X 



18. 17 t#^&. #t^&^#^^&te-#^** 

19. *t^J^-^.i8 t60^*, *t^^>*^^^^r^^&^- 

Co, Ni, Ti, W, MoiL^-Ta. 

20. *l^J^^ 18 t#^&> #t#**&^£-*-*»*lfe4*C, Al, 
Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Ge, Zr, Nb, Mo, Ru, Rh, 
Pd, Ag, In, Sn, Hf, Ta, W, Re, Ir Pt fa 8 

21. &*J^jfc20 t#^&, #t*M£**-fr4HWi>*lfete Al, Ti, 
V, Ge, Zr, Nb, Ru, Rh, Ag, In, Sn, Ta, Re, Iril^Pt. 
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ft * i * * ms/m 



600x:^^^LTi4#, #^9t^>y.^^ 1 ^!) Jt^ 120 *h 

24. ^J^-^17t^^*> *t^^-^il^^He, Ar, N 2 

25- *U'J^-£ 17 ttf^*, *t#Ti££ — ^iE*^*:^ 600X:^j 

26. &#J^ 17 ttf:*&, *t^T^^— He, Ar, N 2 

27- *1*J^ 17 ttf;*;*-, £t^^&^&^Coif*Sn. 

28. CMOS 

29. t^CMOS H^, *t/?»fii^^^^&^^ 
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ft 29 * * 'IS 386/6*' 



30. 4M"J** 29 1 60 CMOS # f |5 -*MtJl Co, 
Ni, Ti, W, Mo^^Ta. 

31- 29 t # CMOS * t^^— *h£r>& Co, 

Ni, Ti, W, Moil^TTa. 

32. ^f'J^29 t«**. ^-t^r^-^-#^^.Co, JL^~ 

33. 28 t# CMOS 3t<fls * t 

34. *L^J^^ 33 ttf CMOS #t^<&r&^>&tf 
^4&teCo, Ni, Ti, W, Mo&#Ta. 

35. 33 t60CMOS^#, *t^r^^4r^^^^C, 
Al, Ti, V, Cr, Mn, Fe, Co, Ni, Cu, Ge, Zr, Nb, Mo, Ru, 
Rh, Pd, Ag, In, Sn, Hf, Ta, W, Re, Ir Pt il^'Sto tf) >&£-#r, 

36. *L^J^-^-35 t# CMOS # t 

Ah Ti, V, Ge, Zr, Nb, Ru, Rh, Ag, In, Sn, Ta, Re, Irj£# 
Pt. 

37- M*^ 33 t CMOS *t«-^Jt^A**^ir 
0.1%$] 50%#/5if 
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(CMOS) H<fttf#]aMr&, ZirWtfLk 

ft (MOSFETs) ~& 
MOSFET Jg&Afe, MOSFET <$4fc%g^, 

I5j#e,^^, MOSFETs — — ^JMP£&J&<ip^ifp — 

*TJ3#l£-##^#r MOSFET A, &W*,%L%&&<kM,M& l . 
& it MOSFETs + , il##4r^Tl^jt-5iit#^«fe,#^^^. 
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Ufc m 4S *2/17jtf 



£&W^#J No. 6204103 t» Bai^^^fT— #*Jit^— — 

Bai^&i&£ — #fr#x#j£4M&E#^*t^7*J^tt^>&. 
Ji^5^, 22-24 #, ^r^T««*fc^il^ia.it^#^di«»^^fc ) 

CMOS &*t> teJflii4t*^^A.£MOSFET#.t** 

*&!8*M**^*#^JM«ir MOSFETs # m#.*>J&&l*&, # 

CMOS. £*iLflt. &/8-#*t^r& 
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« 99 -1« 383/1 7 M 



^r* ) #m«(saIicidation)£^& MOSFETfe *& 

fl**— #4t*, &t£#r*£& — *H38Jt*.H ^/StitS*^^*^* 

4. %&®1kK>#l£&*k&te&tei 
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*-JtW^#— fete MOSFET H 

#fetete^— 
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$ m $ $1*5/1731 



^itB>g^^-^^tf7^A— # CMOS ~^£t^ 

CMOS &fttf®j£&&¥}&~&Wikft3Lfa&teft&&. 

46:^^-, ^© 1-9 fr® 10A-10C t#r^. 
«8 3" S*t> ^-#^4^^^ CMOS 
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& W : I5 2GS/17JH" 



-tA (SOI) «Hrtf. ^3*,, s i ttf*?** soi 

10>y.^^>g 14 -t*»*^*.. 14 JlSOI &#_Li#-- it 

tt4s&##4*#<fH ^fH-f : Si, SiGe, SiC, SiGeC, 
Si/Si, Si/SiC Si/SiGeC. fL4fc&3£,g 12 T»5t^L— &1&%¥j% t 4t*h 

#i£&#fLte&JStE£^M£>&, »p^>&10^14^^ 

# soi &JtT»»;a**JMM^a&*tfir*w SIMOX (#L£ 

^X^&)x££4^. SIMOXXtt. 

I&7 Ji#6$#L;Mh t#r*l**#f* SOI *J>*^2t3* 

i« rxzL&n*>tMk ( gtf &g$<fett soi ) * 

4Mfe, ^^^soi&Jt^ 

(CVD), ^&^4M*J&CVD, aMh 4fc#&&&*aiL#Si 

£^*£<H> SOI t#^#>&tf #AT^#^##r;im^x£ 
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m & SS7/17K 



fa$Lfc. — &*kM 14 ttM-J$L&.*L#j 5-200 nm, 

£ 10-20 nm. *t J f-%4t%i&LMr, $rft-lt' s {&. 100-400 nm. 

t, -Mfe/ir 14 60^^#-ft^^^ CMOS nfttfjXfr 

*i±, £K 2-9 10A-10C t &&^7^*fe#J& 10. 

S 2 ^^^^e.^^^T^itBS^K 16^»^^4t 18^L^^ SOI 
ftat»*&iMM<ife, SOI ft fag- 

otto ( ) #»-->i-3MM£ ( ^TFtli ), #$ig.4J4MJ soi 

&#^;fc^3:tf^-h, ^^^it^^^-^^^ygr 14 t, ^» 

^J&#J SOI &>f £#]^#&t^#&#] #— *t#.i& 

(RIE), ^*-HMH*k, &^jMJ#r> 4fc##)*k; ^ 
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m w u m/v/& 



#-^^"^3t^ SOI ,JMi£4r— #T&J&ft4fc4t«, ^^.^ 

it^^at (^&4f-*>MtJL) TEOS ( «9&4UMfe*fcJt) 

( 4LJ&, Jfl— ******* X1SH; 

:Mb$4Mfc*£(CMP) *=fr«f*i|t^***HWf*+, #JtJj** 

*£*f*.*iiMf. 

& & # ¥j M 4* x 2 # jN ^ itf 4* 4b ft 4fc # j*** Ml it & £&6$**HMp3- 

^frvt)StM&&XM%-fr*Lm 18. i&<fr% t m~~l8L&M-fii&.k#j 1-10 
nm^i^. #^%#^fc~#ft>ffc#&l;k, fc-f: Si0 2 , ft 

&^4fr> A1 2 0 3 , ZK> 2 , Hf0 2 , Ta 2 0 3 , Ti0 2 , 454fc^fte&, **Ll£ 
& tf* ,2LX X # * & 

£^ft«$**jfc*x**T^ifc**J&, **4Mh£JMLft20 

ft*itS* CVD . £&*k& 20 *$£-£.jfe.T»3l£4fc*$, <a— 

*, 20 40-200 nm. 4p 

WMAT«^4t, 4a—**, 4Mfc#A 22 20-200 
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itt m 45 ms/nM 



nm. £ &*kM: 20 %>&4tM? 22 m&fc%_&2LW t 

«^/8imtf;fe*|#»*l4k, 3t#4Mfc#;£: 22, 20 
^# 18 ^#B*4fc, SOI iM If 

#]£Ji*»]^&i$.ra&4fr 26. 

^^iiJt 14 ^^A*/»*LK 28. 8 4 /^tf*fc;&&itbff 
7Xi£x£#4*j&#£!|a^;ft. 

-Liiit— #&**x-£ fe*»*#ft-M4r CVD Jt 32. 

**dK #r##]#^#m#^3o;f*^^,&32 5 t^r*. 

>&g 24'^WT^-^^32 i^atft^MS 24 &#7IM^. 

£##4^ 32 $lMt^J53-, #$Mfc#,£ 22 t#l£, 
^^ffl 6 t#r*6$^#I. i**, |L4fc#>& 22 ##HM£ 20 
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itt W 45 SCfio/ivjJi 



^^JW-tW^it, fe^^2.^1«|L^^#, CVD, 

34. ^^-#^TJa^^^^j»#iE^J&^r«^A-# 

Co, Ni, Ti, W, Mo, Ta MXL&t . 
kte: Ni, Co#>Ti. tfj $ 10-110 nm, it 

— 10-85 nm. flldK ^S7t^^«# 
f»] — 34 

J&ttfa.#,g:30iJS:jfc&. — *£*3fr*t. 

#£r# 36 -*Mb& ^.SJ&^&J^ A # £ 

M20±. i&M te^m-: Co, Ni, Ti, W, Mo, 

Da at**********, #*jH#-#^J5|5-sfl»^^R. 

Ni, Co ^ Ti. —ft £r&&jfrj$L&*L&] 

10-110 nm, A to 10-85 nm. 8 
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m mu/nm 



38 40. 38 & — — ftfr^^ 

— 4£Jfe, 450^ 900TC#i£&Ti2t*r, #^ 

Btfam^ 15 $»J*:^ 90 *>. jt#.i&J&, jtfc#i|.*.— 4Bl£.*L#J 500C 
*'J^ 700X:#i£&Ti2Hr, #&Btl«J^;fc^ 20£J*L^ 80 *>. 

He, Ar, N 2 &&&*Uti*t Kfr* * 

//r#fj^ cmos 3l#*^"^4L^^L^^r^t:«'ii.ifc^^^r 

CMOS iW«**."5J t«3t-***jj*.*0**^*- 

CMOS »+K ^JLt^ CMOS S-fr^l?^^#^/^*^^ii/^>ft*bJb 
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\a m n $rsi2/i7ju* 



5-9 t^^^^^r^^xXffl^Ttt^f. 4 

JMfc#& 22 &.££&Jt:<Kr 20 

34. ^^ili±it^^*HA#«^-#^^^, *M*»ffl 10A titf 

38, »U^*^i^#^^.^^^t^E 40. 

IOC. 

9i # £ - # ^ * it- T-f&4## * T H ^ 

£irmfat> t j&6t}£:M ) tot%L&tf} CMOS 3£#. ^itfi&iUBlSf #r 

&&71£%&H£&*km&,#L&tfi CMOS .fijli* CMOS H# 

^mit^&^S CMOS #)^>&%,&T4^#-^&&t>/rJfJ$- 
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n W : f? #13/1 7]ff 



•tk&m-!*>® 11 t^*F#r*0*&FET#&#i. 11 ttf 

FET 4£ttfc^*t*l4Wfiftftftit.& 16 28 

&ik&i4. mjjtegm&&teM-'y-w® j &4ttf&&to24, &&&& 
^&&M;tt%L&-&^m® j $L#>mfr*Lm is *>®iKfc#}$£>ikm 20. 

11 t^*^«^*^*i£&^-&-f »/**La^^4fc*a 52. 
£&*fe, SiGe, it SOI 

11 t^te&#^&;l_&£*#, #*t I*] ##3r 

if &Ht#L&}£r% £ &tkm#3 CMOS 

*-^:*^r^>f-A^^^ 10 Sj^^ 100 nm. 

Jii± &:ftp CVD, 54 

WJf*>Jk, te^Si0 2 ^56. i£%~ft^M;^iX&'-ft&4b#>3L#$ t 
rfwJl#-&^#>M£^ 10£J*L^ lOOnm. 
56 &)±4LfSiM $&*k& 20 #-h4LfcA*fctf. #7&#i£#t*t& 
&i&&7 Si0 2 Mr^Js, *r#4£#i£#— #JSSL, *b:fc> 
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& m 45 $14/17154 



^4t*bE^^^— #^^rs^>5W. £4^«fl tflf^ttis^- 
#1^^,&^#&^>&&Co it, Ni, ^i^>t^^^^.Co. 
t^il— &&M;t J lL&M1~'%frtt&& 0.l-50%^3-^-#^ 
#fi£# J.^— C, Al, Ti, V, Cr, Mn, Fe, 

Co, Ni, Cu, Ge, Zr, Nb, Mo, Ru, Rh, Pd, Ag, In, Sn, Hf, 
Ta, W, Re, Ir Pt, £L^-#.jfc^4rsfr;fr#J * ft . 

>&t^^*->^^^^^^^tb^M.^L^ 0.1%#)*^ 20%. & 
±ft$tn#jifrfo1ti t» ^iLB3^i^^^ Al, Ti, V, Ge, Zr, Nb, 
Ru, Rh, Ag, In, Sn, Ta, Re, Ir fa Pt. 

&&r% t &<kM;nvxj&it%>m.Kfa%ift ( iiM***^), cvd 

100 nm, JUfcifc lOf'J*.^ 85 nm. 

-ftT*, *>nn ft** 58 tfj%L&±mfrjkm& 60. 

^#1^, #&^*|J!Mfc^;N>£;fc, j$ML, ^i)^^ 

10 #J*.#$ 30 nm. 
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%-#&&&£&&&ttX^*%&7-%frJkit#3M 62, 14. 

d^A^f Co Bt, 
-h^^P^^j^ CoSi. 

i^^-^iE^-*t^^^ 450t;$|*.^ 6OOt:tti&>0tTiM\ 
^HtlBlA^iL^ 1 S>JJt# 120 *>. it jlfc^ig.^.— *t^Jt^ 500 

TC SSO^C^ja^Tii^, #^^BtfeJA^^^ 20 90 #\ 

J&>i9t-^&# He, Ar, N 2 M< — #<^&^#- 

#S 64 # a 16 

^Htl«J^^^ 1 60 #\ 650TC 

*J*# 750TJ#«£TJMf, tfl^^ 20 3>J£# 45 *>. & 
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T^~^i&*.— He, Ar, N 2 i£--#^&^tf 

#N£E. is cmos *#^«tt'fcs.T»«5i.i±ifl1^J9r^^^^>&j!t 
CMOS &#*#$Mfctt#<feia.. 

4Zi&— /B4^MJtf#— 5%Sn 6* Co 

#*&Coi£#TrtS#.. *i-fr7— #MOSFET##, 

>h fe^ 40 nm £ AM** 140 nm |Ufc# AW jg-tf S l£4fc6$ Jb 
**K*^tf*JMt&te£#fcJ*tt««jLtf4-i* 1.4 nm&tfUIUfc^ 
^*4fc*/»*La^.1!r#|l.4fc4frA«rA^lfr. NFET( 263 nm 

Bfr, ^Ht^A 0.77 V. ££/^^&>&f-W^*b^5%# Sn # Co 
Bt, #T^&# CoSi 2 ( Sn)#*^-^«ft*^iL^^ 1.02 V( ft£ pFET 
250 mV#4i#). &— tt-?-$ft-llrtt4L9!, &4Mft*£4fc4fc^r 
M,&4rmTTM%#itfj : m J $ MOSFET fti ffl$L$L Ik . 
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ft W ; B M Si 3J7/9-Ji 
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